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[Abstract] 
rObject] 

Itis^otiertoffteprcs^ 



• ) [Stroctme] 

An ffluminator combes a light emitting part 2 of a light source c ontainuig ultraviolet 

^acovertnaab^ 

l or allows to light to pass fcrougi ft. and a 



e^encingaplioto^ytioreacto 
2. ^K^enattedfemito 

efflittinggasesatidliamiMg^ Fartor,to 
searicoaductormat^ 
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[What is claimed is;] 

catalytic leaclioul 
to be present oi 



(Claim 3] ♦ A claim 1 or 2, said iBumiiiatar employing as said 

strontium titesoaic, v^i 
lClaim51 _ f(<wll0 4 safdiriBnriMtDtwingali^it 
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The present invention 

deodorization and disaffection of the suncarodrags and ultraviolet ray eKmmation in addition to 
an fflmainatkm f u ncti on , 

[0002] 

[PriorArtl 

mmnimiore are orally only <Iirec^ 
bathrooms, telephone boxes, tunnels a*i platforms of subway stations. These flJununaftas ate 
placed msr^ such as 
not inndcicA 

[0003] 

However, in closed spaces such as the abov&gMntimwrt interior and telephone boxes, 
whmfbxfl^iiieffiiiggases ocl^^^^S^^^^W^ 1 " 1 ^ 
because these gases ate confined ^il^^^^^^^ 0 ^^^ 
dosed. Intfaiscase.mapparatasf* 



10004] 

In addition. fluoresce*^ 
uftravidet rays in n^li^ emitted from th^ These ultmvioletxays axe pamciuarlycoitfained 

m abundance in enorttedK^ 

Fcjtftsr^ fluoresce* 

their emoted light a^^aspossinle. 

[0005] - ^ 

[PiobleintobeSoh^bythelBveotion] 

Hov^tbeabove^nention^ 

deodorization or dismMon are ind^ 

provided, 
[0006] 
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Moreover, a fluorescent lamp, etc. tbat has beca improved not*) contain ultraviolet rays 
in their emitted Eghtms^^ 
{0007) 

and an object of fhepn^inv^^ 
coxttbtaing an apparatus for fflx^^ 
disinfectifl^fhciniHnni^ 
to "flic environment 
10008] 



To solve fee aewmentioned problems, 1fce flltmnnatar of the present invention is 
characterized^ that it t^aEg^ 
light emittmg part, the wvct 

aHowingthe fight to pass therethrough, vvherein a semiconductor material eaowenciiig aphoto- 



enHitir^partisinadetobep*^ 
[00091 

The above-mentioned scnu^radx^roataiial is particuhriy desrrably madcto be present 
on the inner surfece of the cover member. Ihad^on,trieseimconductarn^ 
desrrabry includes a seraconducto material maKfiedbyoneormore species of palladium, 
platmantnici^irwdruQ^ 
dsonOdetotisetaan^ 

amCi mmtionrd rniifirrlir'T — I^niher.aligtosoTJrcecoS^ 
abundance is desirably used as to 

tooio] 

[Functions] 

tatbearxjv*Mnexric^c^^ 

najn^acisasfflminnafeffl 
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experience a photo-catalytic reaction, thereby making odorless and harmless foul-smelling gases 
amf feffmfol gases near the semjcandocttar material. Atthesameiime>thenftraviole4i^^ 
absosbed in the semiconductor materia and so the emis^ 
outside can bejprevented. 
[00111 

In this case, making the semiconductor material to be present on the inner surface of 1he 
cover member allows the Kgfrt emitting part to duecttyix^^ 

to tfHcfr"fly canse a phnto-catalytic reaction. Use of titanium oxide, etc. modified by 
palladium, eta as a semiconductor material can more 

disinfection and also c^hain^xdtrawoletia^ Further, the use of alight source c^fanting a 
plenty of ultraviolet rays as a ligxt emitth^ part can incre^ 
(0012] 

[Embodiments] 

Referring to drawings, the embodiments of the p 
hereinafter. 
[0013] 

Anilhnmnatar 1 ofihepffes^ embodiment as ^wn in HG. 1 is placed in a site tot 
docs TMrt ^"7y ftgrfvriies, TnrJnrtinp a ceiling of a closed space such as an interior, a 
bathroom, a telephone box, a ftmnel or the platform of a subway station. More specifically, the 
ffiuminator comprises a li^emft 
light entitling part 2 and w^ 

tftfr mgfr m4 ft ssmkimdacbar material 4 that is placed on the inner surface of the cover 
member 3 and experiences a photo-catalytic reaction by meanffOf thffSgftt emitted from the light 
emitting part 2* 
[0014] 

for the light gm ftf »" g p»* 2 is used a ligftt source o ortatning a plenty of tdtraviolgt rays in 
■flie emitted fig ht, pariiculariy a fluorescent larop. This fluorescent lamp (particularly costless 
■fhif«r»»cf»^«» tamp frw Mtatwple,. a white fluoresced loan® (Toshiba FL-4W)) cogtaias an 
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abundance ofal&avioletrays of 400 nm or shorter, which contribute to a photo-catalytic reaction. 
In particular, an ultrav^ In addition, aBL lamp 

(for example, SIB flam es c eax t bap (Saakyo Derid Cotp. FL4SLB)) cogotatps an abundance of 
ultraviolet jays with a cental wavelength of 350 am. Ultraviolet rays cf these wavelengths are 
suitable for pboto^catalytic reactions Additionally^ rays of the BL lamp mdy **w>tfl™ vjstKte 
ligfrl, and so a normal fluorescent lamp is used mcomhfTwtion. Furthermore the ultraviolet 
rays of 300 nm or shorter are very harmful to banians, while the near ultraviolet rays of 300 to 
400 mo, taxri tied from the light emitting part 2 of the present embodiment, are tittle dangerous to 
the himian body and further the 
ultraviolet Sterabsoda^ 

light emitting part 2 have no effects on the human bocfy. 
10015] 

The cover member 3 is disposed so as to form a space mchxlmg this Kgfo 
by suuuuuchng the light emitting part 2. This cover member 3 xs composed of a material 
thrc*i^ which visible light can pass. Further* the cover member 3 has an inlet 3A of a gas at 
the lower pan thereofand an outlet 3^ 
and expanded fay the fi^eoottis^ 

tibe outlet 3B at the xyp&r part and then flows to the outside, and simultaneously air outside of the 
cover member 3 fio^ from Outside of tins 

Met3A,asMddh^ptate3Cisplac^ 
ate not dnwtiy emitted to the outside* 
(0016] 

Onfteinaersxnf^oftocc^mem The 
semiconductor material 4 is made using titanium oxide, iron oxide, tungsten oxide, zinc oxide, 
5fxo£iidumt&2nate;etQ Metals or metal oxides modifying this semiconductor material 4 include 
palladium, platinum, nickel, rhodium, niobium, copper, tin, ruthenium oxide and nickel oxide. 
Of these, one or more species ate used to modify the seniicondccterurrtta faf 4. Itxadtatkmof 
tinssenriconductorma^ 
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catalytic reaction, which photochsmically decomposes and removes a variety of foul-smelling 
substances and harmful substances at roam teiiipej atae. At the samft itm^ ffrrrrr ^ -ri^ pW^. 
catalytk reaction fcsenri^^ 

I0017I 

Now, means for forming a layer of the above-mentioned semiconductor mpten ifi 4 
includes the following. 
[0018] 

A semiconductor thin ito 
fhe dip coating xnetbc^r the 
[0019] 

(2) Semiconductor powder 

Powder-like semiconductor particles are immobilized on a substrate using some means. 
In this case, ca^on must be tabenxKrt 

active material (for example, adhesive}. If covered, a photo-catalytic reaction does not occur. 
[0020] 

Of the two means above, although the method using (2) semiconductor powder is easier 
f^J to give a semiconductor of a Mgh reaction activity imrnohili9!atfon <if Aft s^fc on dttrtor powder 

is mare difficult Fortius reason, (I) semicondactorthm fi lm or the hybrid system of (1) 
sefmontduc^thm fito and (2) semfcooduc^powdermaybe used; that is, fine particles aie 
suspended in a titanium oxide sol solution and the resulting sohttfcm is applied and immobilized 
oa a substrate by means of the spin coating melhod^tliedipcoaitngiri^So^ etc. 
[0021] 

Next, deodcrization and dismfectioa by this photo-catalytic reaction and the function of 
ottoviolct ray cutting wffi be explained Irradiation of the semicemducta- material 4 with the 
light emitted from the $ght emittingpart2 induces the absoipti^ 
efectnms of the valance 
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reduction energy. In this state, the contact of the above-mentioned foul-smelling substances or 
haimful substances with the surface ofme SRmi nmxfi irtor materia? 4 t efhm^ ffv^ ynhjgfrnpgs to 
odorless, harmless gases by strong oxidation awi reduction po*« of ihfesea^^ 
4. Tbe ulteaviolet rays reaching the senncondactor material 4are ahsoAerf ly thfc 
senaconductcr material 4 aim are fccjfterwoioX^semicoiiductor 
material 4 acts as an ultraviolet ray fiher. which absorbs ultraviolet rays. (For details of photo- 
catarytic reactions, eta, see Japanese Patent Publication No. 2-9850; Journal of JSES Vol 15, 
No. 1, P30-33, 1989; mon&b/ < "Kagaku Kogyo" VoL 39, No. 5, May issue, P47 {407X (408), 
198S.) Durmgmistmie, thearrwrm^ 
and then is flowed out At tbe same tone, new ah- from the ou^ 
mexnber 3 through the inlet 3A As a result, roul^eUing^hannfu] .gases together 
flowed into the cover member 3 to be reformed to odtatess^tandess gases by 1b«j*oto^ 
catatytic reaction and men axe flowed to the outside. Tlxus, mis fiuiction is repeated step by step 
to make the whole space of the interior, etc. fflwrmoaoriess, harmless gas. 
10022] 

Thisfbaciianc^imiu^whte Hamely, as long as a user is in the 

space, the ahjmmater 1 is lit and me abgre-menticaed deodoriwrfirm »nri *«c™*w,v^ ^ 
conducted during lighting 
10023] 

m above>meiitioaedfifflcticn 
sm e nfng, ft a mift ! gases of tte whole space and afeo efficiently cut nftraviolet nryg han^i *n fan 
human body. 

[0024] -■ 
maddftic^tfaeprwtD-cata^re 
degradation due to paisonrngelernents as Doropared "with the oxidafaon-cstarytic reaction, etc., 
trms can facilitate the deodorizafo^ 
urttaviolet ray fiher. 
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[0025] 

Tbr iffam™**^ 1 j having ft gfmpfe configuration of placmp the corver member 3onAe 
li^ emitting part 2, can make tte 
telephone boac, and cm also be manafectoedcostlessly. 
100261 

and read ily ultraviolet rays, also allows the semiconductor material 4 to absorb ultraviolet 
rays without leakage to the outside; "finis can provide the costless and safety il 1 ntmnafr or 1 - 
[0027] 

"Now, a second embodiment w3I be described 
(0028] 

In an ilhr^^vtf^"" «f lfrft -present embodiment, part of a cover that covets the light emitting 
part 2 is a reflecting plate. Reference mmwral 7 in 

ffr* ijgfr t em iftftig part \ -flifi upper part of winch is a reflecting plate 8 . The lower surface of the 
cover member 7 ^^wnp™^ of * tr«mcmf»tehv. pW o, a member that can transmit light 
These reflecting plate 8 and trans^ Further, a 

senncandnctor material 10 similar to the abovenoa^ 

t hg whole ipn g r g^rfage «f tfaftfifi reflecting plate 8 and tiansmittahlc plate 9. An inlet 7A is 
disposed on the lower side of tbe cover member 7 and an outlet 7B is placed on the upper side 
thereof A siwVMtng plate 7C is placed in the outside of the inlet 7A such that the ultraviolet 
rays emfttefl^onifhefr'Bfo 
[0029] 

In such a way, as a nourn?1 iUunoinatiosi inaction, the &fflffoEf'£e reflecting plate 8 can 
primari^ be irradiated with flae directU^ 

reflected light reflected fiom^flie reflecting plate 8. In addition to this, a fraction as in the 
above-mesztioned fust embodiment can deodori2e and disinfect fbul-sxnelling gases and harmful 
gases in space snch as an interior and also the seeaicondoctor material 10 placed in the reflecting 
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plate 8andthetransmittablerria^ 
part2 as an utam'ofet xay filter. 

Ftather, the re rni c orafac tor material 10 is ^so placed oo^isnersu>&ce of ^Teflectu^ 
plate,andsomeinnersinfacsofnte 

reaction, thereby always allowing the reflecting plate 8 to be kept in a good coxuM 
[0031] 

In addition, mine abovBHnentkwedtwoemb^^ 
coaf^rod so as to completely 

3, the cover member 11 toaybeplaced»astocovCTOnlyfhepatt 
and open tl» part above the li^enatihigparti The illuminator mav be fixed rem g a r.i*,™ 
12, or the like, together wife tte In this case, depart above the light 

emitting part 2 is open, and so tte convec&m of afr is enhanced 

above^nentioned two fmbodirnetits, resnMngmimprovenieptm efficiencies «f ^twW i^ 
and dianfarHnn fiTftftywrs 

10032] 

AdditjonaBy, an air flowing plate 12 may be placed, as shown in PIG. 4, os a side wall 
llAoftlus cover member 11. Ttrfs air flowing plate 12 is oadelytmoving part of Reside 
wall 11A and setting long, slender plates in many layers, arid tins can fbxth^ 
conve«a\mofn^an-xatb6«overniembern. 
10033] 

Now, an esperimeifid example <A) for deodoriastKm effects wfll bedeni oo stiate d. 
10034] — - • 

Anespexmieafalapparatiisassbo^ Reference :ronneral 15 in the 

figure indicates a reaction bath ^ encloses wiois. A ligrit emitting part 16 was placed in fins 
reaction bath 15, and a cover member 17. with a semiconductor matmal hggjjpgb^ placed on 
the inner surface Thereof; was disposed so as to cover thesis and the lo^w part of n^&ghl 
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emitting part 16. Further, a fen 18 >vas placed on floor ofthe reaction bath 15 in older to 

impiovetocanvBcti<Hio«ffl)BgMinade 

10O3S] 

The faflowmg four kinds ^ 

[0036] 

(1) National Palook (EX-N) 1©W 

(2) National Dayligit Color p) 10 W 

(3) Black light (BL) 10 W 

10 W 



(4) 

AcMnMnatfwofasythieeof^ AlO-Hter 
container was used as ihe reaction bath. 15. 
10037] 

In addition, fte materials below weiensedastocovermanberl7. 

{0038] 
(1) Quartz gass 

p) Quartz^coa^wifcaTiC^ 

^^aiAOfy'C^^iO.^cS^byT^Ch^^Co^Ud. was applied by spin 

wonti n g 
[0039] 

Asanodorconnpc^wasusedacetaiaelry^^ 
ppoL Agascfcroxnatogiajfc^iisedta 
[00401 

The experiment using the aboveWioned irstroi^^ as shown in the 

gophofFIO.6. These <^^dt^ using tr^ results 
tfaeTAfflmwaseinployedasthec^ 

irxadialion.lhep^ 
eautfngpartlo.lhep^ 
twPatoo&^usedasfl^ligfce^^ 
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part 16. 
10041} 

These resnte have sl^thatacambm^ 
canniostefficfciifly deodorte 
property line 24. Additionally, me reason why the amount of aceteldehyde is decreased as 

shown by 11* property 1^ 
nmer wall surface of the reaction bath 15. 
[0042] 

graph of PIG. 6. m this case, the reason is ftat, as 

adsorbed <m to imier wan sud^ The property lmewfoamree 

Paioofa onfy weic iised ^ ill agreerncrrt 

weJL 
[0043] 

AAiitionan^aceteldehydeisaTep^ 
odoxcooqxwertin^ Mairy stodiesonTiQiplKTto^tai^ 

havesWlmtfifTi^decom^ 

componcrrfs (lfriols, ammonia, mercaptans, etc.). Now.anoqiermcntaie^e^fiff 
aeodorization effects will be set form. 

[00442 

Ihfrdsesperimeot,^ 
serrucosdoctar material 4 sintered at 400°C after 10 m^I 0 mL of titanium oxide powder (P-25) 
offered by Nrppon Aerogel Co., Ltd. was added to a TiCfe sol offered by Taki Chemical Co, Ltd. 
9 ^^jm^wim^sm^^^ co ^ AcoirJsr^ofoiieBlackLi^itand 
tW nU>ck S vmvs6d^^'^^V^^. E^m^meexperm^wascariied 
<wtasmteabow^geatfaoedeam fflffli^ 
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a T(Q t fihn fbttbeexpgimeatal example (A). 
[0046] 

Now. aaexperijnaMexampte(C) for ultxaviolet^ absmption ability of a TiO, film 
be demonstrated. 
(0047] 

[0048] 

(1) SunKgfrt 

(2) 6W-UVlamp 

(3) 2 W-aa«cuiy vapor lamp 

(4) i5Ww3ajfi^«*«'fl I,oieSoefltiamp 

The following t«o materials «d as ultraviolet ray absorption ^naterMs. 

10049} 
(1) Quartz gass 

<B Alkaline ^^i*amtofat>H*^P^'- Wfll * 0lAflB 

^srnflartoftecas^ Ttesi^t^p^o^^s 

[0050] 
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-wi&aTiOjfihn. 

[0052} 

The intensity 



wimaliQafilm. 

the alkaline glass coated wthaTIQ> film. 
[0054) 



effects can be obtained. 

to the outside _-s-= - 

w „ j _^t* ^«-/i*h"on-c5itrfvnc reaction, cte., 

r dements as< 



tftncviolet ray filter . 
10037] 
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(3) iteifcimiiiaoi;!^^ 
bathroom, and can al«> be mant^^ 

(4) Useafafhior^lan*^^ 
seinicoDductor material to absorb 
provide a costless and safety afanrinator. 

100591 , , 

(5) ^semax^ct*^ 
someimKrs^ofthisrefl^ 

- member to be kept iaagood condition. 



[Brief Explanation of the Drawings! 
HG.lsho^abriefsecti^ 

presort inveatioiL 

HG^sbowsataefsecriond^^ 



HQ. 3 abrief sectional view of a variation 
HG. 4 shows a partial section view of a variation for me side wall of *e cover member 

of FIG. 3. 

nG.5sbowsabricfblockdi^ 

tfepflcpgaiioD, effects. 

HG.eshowsagrajAofmee^erim^ 

H<3. 7 shows agrajfcibr absorption spectral xaeasoremem^ of TlC^fflms. 
. FIG. 8 shows a schematic illustration for the configuration of the apparatus used in 

ntfasnrement of tfltravioletiay int en sitie s. 

FIG. 9 shows a graph of measwanents of nrtraviotetray irrttmsities. 
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on part or the whole of the light emitting part and reflecting or 
transmitting light emitted from light emitting part. A semiconductor 
material absorbing light and exerting photocatalytic reaction is provided 
on the surface of the cover member. The light emitting pat uses a light 
source contg. a large amt. of ultraviolet. 

Pref . the semiconductor material at least one of palladium, platinum, 
nickel, rhodium, niobium, copper, tin ruthenium oxide or a nickel oxide. 

USE - In a room a toilet, a telephone booth, a tunnel, on a subway 
(underground) station . 

ADVANTAGE - The photocatalytic reaction effectively deodorises or 
disinfects malodours or a poisonous gas and absorbs ultraviolet emitted 
from the light emitting part. The photocatalytic reaction has no heat 
deterioration or a decrease in activity due to poisoning, thus prolonging 
deodorisation and disinfection actions. 
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